Journal of Radiation Research, 2014, 55, i79-i80 
doi: 10.1093/jrr/rrt210 



Supplement 



Poster Session 01: DNA Damage and Repair 

Primary and secondary clustering of DSB repair foci and repair kinetics 
compared for y-rays, protons of different energies and high-LET ^^Ne ions 

Martin FALK' *, Emilie LUKASOVAi, Iva FALKOVAi, Marie DAVIDKOVA^, Alena BACIKOVA', 
Lenka STEFANCIKOVAi, Lucie JEZKOVAi'3.4^ jana VACHELOVA^, Anna MICHAELIDESOVA^, 
Alia B0REYK04, Evgeny A. KRASAVIN^ and Stanislav KOZUBERi 

'institute of Biophysics, Academy of Sciences of CR, Brno, Czech Repubhc 
^Nuclear Physics Institute, Academy of Sciences of CR, Rez, Czech RepubUc 
^Institute of Chemical Technology Prague, Prague, Czech Republic 
''joint Institute for Nuclear Research, Dubna, Russia 

*Corresponding author. Department of Chromatin Function, Damage and Repair, Institute of Biophysics of ASCR, 
Kralovopolska 135, 61265 Brno, Czech Republic. Email: mfalk@seznam.cz, falk@ibp.cz 

Purpose: Ionizing radiations of different qualities (e.g. high-LET and low-LET) might differently interact 
with structurally and functionally distinct higher order chromatin domains (discussed in [1] and citations 
therein); this might be reflected by DNA double strand break (DSB) repair efficiency and the mechanism of 
how cancerogenous chromosomal translocations (CHT) form. Therefore, we compared the DSB repair kinetics 
and formation of yII2AX/p53BPl repair clusters upon the action of y-rays [2, 3], protons (15 and 30 MeV) [4], 
and ^°Ne ions (preliminary data). Consequently, we discuss biological impacts of these clusters. 

Material and methods: Immunostaining methods in combination with high-resolution confocal microscopy, 
performed on 3D-fixed normal human skin fibroblasts [2-4], were used to study initial distributions of 
yH2AX and p53BPl repair foci and their changes during the post-irradiation (PI) time, with a special concern 
on foci clustering. Irradiations with y-rays, protons of different energies (15 and 30 MeV), and high-LET ^°Ne 
ions was performed in IBP ASCR Brno (CR), NPI AVCR Rez (CR) and JINR Dubna (Russia), respectively. 

Results: Upon irradiating cells with ^°Ne ions, tracks of multiple clustered yH2AX and p53BPl repair foci 
appeared immediately after the irradiation; these clusters, called here as the 'primary clusters', were rare in 
cells irradiated with y-rays or protons (submitted). Though yH2AX/p53BPl foci were positionally quite stable [2], 
'secondary clusters' occasionally appeared after all kinds of irradiation during about 30 min PI. The formation 
of secondary clusters usually appeared due to the heterochromatin decondensation at the sites of heterochro- 
matic DNA double-strand breaks (hcDSBs), followed by their protrusion into a limited space of nuclear sub- 
domains of low density-chromatin (discussed in [1, 2, 5]). 

Conclusions: Primary clusters appear in cell nuclei immediately PI as the consequence of highly localized 
energy deposition, while secondary clusters develop during (and because of) DSB repair. Primary DSB clus- 
ters probably represent the main cause of chromosomal translocations induced with high-LET radiations while 
secondary clusters seem to be more important for low-LET y-rays and protons. Secondary clusters of primary 
clusters (higher-order clusters) observed for ^"Ne ions might explain frequent formation of complex transloca- 
tions upon the action of high-LET radiations. Finally, we suggest [1, 2, 4] a model that describes the relation- 
ship between the higher order chromatin structure, DSB formation, repair and misrepair. 
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